Association of 'Candidatus Phytoplasma asteris' with yellowing and phyllody of Plantago lanceolata.
Long plantains (Plantago lanceolata L.) with symptoms resembling those associated with phytoplasma infection were observed repeatedly during the period 2000-2008 in southern Bohemia (Czech Republic). The symptoms of the plants were leaf yellowing, stunted growth, flower phyllody and lack of seed production. Transmission electron microscopy showed phytoplasmas in the sieve cells of affected plants but not in healthy ones. Association of phytoplasmas with the disease was confirmed by polymerase chain reaction using phytoplasma-specific universal ribosomal primers R16F2n/R16R2. An amplification product of the expected size (1.2 kb) was observed in all samples of the symptomatic long plantains. The restriction profiles obtained from digestion of the PCR products with three endonucleases (AluI, HhaI, MseI) showed that the phytoplasmas infecting long plantains in the Czech Republic were indistinguishable from those belonging to the aster yellows group (subgroup 16SrI-B). Sequence analysis of 1748 bp of the ribosomal operon indicated that the closest related phytoplasma was that associated with 'Rehmannia glutinosa var. purpurea', originating also in Bohemia. This is the first report of the natural occurrence of 'Candidatus Phytoplasma asteris' in plants of P. lanceolata.